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(57) Abstract: It is intended to provide a novel method of measuring collagen by which a trace amount of collagen in a microsample 
can be measured even in the case where a sample (for example, mouse urine) can be obtained only in a small amount. Namely, a 
method of measuring collagen by an immunological analysis with the use of an anticollagen antibody characterized in that a test 
sample is treated with a reducing agent. 
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PCT/JP2003/011900 

(T. Iijima, tffc, J. Clini. Lab. Anal., 1998, 12, 

378-382) e rViny-^yci^iHilt i^fl^^S I 

SlfcLTV^ £:%;lbfrb-CV^ (H. Okonogi, Clin. Nephrol., 2001, 55, 
357-364 ; H. Makino, ^ Res. Commmun. Mol. Pathol. Pharmacol. , 1995, 88, 
215-223 ; ZfcXJ^ M. P. Cohen, ^ Diabetes Care, 2001, 24, 914-918) 0 *fc> 

fcJg^T?&>3 (T. Iijima, J. Clini. Lab. Anal., 1998, 12, 378-382 ; M. P. 
Cohen, ^ Diabetes Care, 2001, 24, 914-918 ; N. Banu, ^ Diabetes Res. Clin. 
Pract. , 1995, 29, 57-67 ; &tFN. Kotajima, fiik J. Diabetes Complications, 
2000, 14, 13-17) e t h IVl3 7-^Sra£t5fc*©*a©EL I S A25. 
t*9S?tf->f Tyt'f (R I A) #Bto|ctfe2c"TM!eJB ^sh/CV^d* (J. Risteli, 
Anal. Biochem. , 1981, 113, 372- 378 5 K. Obata, ^ Clin. Clim. Acta., 
1989, 181, 293-304K ^iOiMt-Itrott^ 3 7-y^H!^t5 i ^ 
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•v— -efe^(R. Timpl, -fifes Eur. J. Biochem., 1981, 120, 203-211 ;P. D. Yurchenco, 

Biochem., 1984, 23, 1839- 1850 ; P. D. Yurchenco, J. Histochem. 

Cytochem. , 1986, 34, 93-102 ; C. Johansson, J. Biol. Chem. , 1992, 267, 
24533-24537 ; B. Siebold, flfa N Eur. J. Biochem. , 1987, 168, 569-575 ; P. D. 
Yurchenco, fife. J. Cell Biol. , 1987, 105, 2559-2568 ; R. DSlz, ^ Eur. 
J. Biochem., 1988, 178, 357-366) 0 IVlny-^Wti^, 3 0©K^ 

^b^tvtv^o ^K^-T>-i LT 7 SOTCl K^^yMtSr 
J; 4o©ivln7^^^7S K^-fy^t^U 21@<£>5H=-3 5 N 

Cl K^-f U IVl37-^^©g^#^S'M7-^^ 

(R. Timpl, ffis Eur. J. Biochem., 1981, 120, 203-211) o &*&<&K 

b!7 — ^^^UTVNSi fCfcS (B. Sieboled, fife. Eur. J. Biochem., 1988, 
176, 617-624) o 
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7~y^A&M7£1rZfclfr(Dftm&!$m5m i £%;'f A/7yW (TR-F I A) 
*m±-rz > z.b*&,frtc 0 #*f!#e>W:$fc-*\ Jbf3Ufc«fc5ftI Vl39-^ 

SAMiVNt^ KK/Tav^ (g^Hl I M^J£#I^/W? ^ H. 
Ikeda, Diabetes Res. Clin. Pract. , 1994, 24 (Suppl.), 313-316) RTfMfc'J?! 
£MU&V>=t ^ fa— /W^* £ UBALB/c-r^O^M^-Clf© 

ft r fl h <Z)£n Hfc^cS wr Ufc % (DX* o 

£&R:flP*L<ttU t ^ y f SNf^^lf ^ A; 7 y (TR-F I A) 

0£b<te N *MMK»JW&*e&tK £ k L < fits H»itt«i©mt?*>So 
«90^U<f*O. lmMi^5mMtfc!)> £ fcgff; b < 0 . 5mM*>?>5 

(1) %feift«WS:3t7n*j-t?«ta"t-sxm ; 

(2) ^^©tS^^?r@^Ufc:@^S#:^, JbIB ( 1 ) T?«iiUfc 
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(4) ±.mmwimn*mmvT, m^y-^^mmmm^-B-vfc^y-^^ . 

HH«> TR-FIA (A) S^KlELISA (B) la^v^^IVl 

H2tt, I Vl37-^Srttf7!>^I©iStTR-F I A©f«t 
DTT<£>M<Z)iifr (6<£>M£2L-C^i-) £^ (H^E^ £ 
^L-C^-T) KK/T a&tfBALB/c ©miW&^Tfcil^Lfco 

^{3. 3[El(D^(D2p^±SD^i- 0 

^ ©^5|S|-^:^^^% 0 N 2 5 mM<DmMi<D D TTi: —StteL-r a 
h Lfc. 

iH4fi N 2 0I^OKK/Ta (n = 6) S^BALB/c (n = 6) 
k^ttS^^JiU VSl=J9 — yvSOJfcfSESr^i-. tffij^t^:. TR-F I A (A) 
2fcU?rf?jR©fiSE-^KlEL I S A (B) SrfflV^T^rofco 
* KK/TaliBALB/ciHftfcilV^ (p<0. 01) 

(all) CmRNAM^t, 

sir, *&m<z>nm<Dmmii^x®.w-rz> e 
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*»MK:J;tbtf, ^V^m* I ^yft ifof i©a 

^#^©«5£Ji<D#m^^-C, Y-^ (DTT) «:Jf|V^« 

m^OM^aSrfT 5 o DTTM^fc^V^MEL I SAKl&ttS 
^ttlP5#«2. 4ng/mll?fe50|c:tb, 5 ;t 1 <D 

m.m^(D2 7p g/ml©I VM3y-y^^i!l^i-5^t^pj|g-efe5o 
^^O^fe^J: <9 N 2Sl(D-7!)^^i (KK/TaWBALB/c) <D 

i 2Mi^*t5* c t 3 1 vm^v-^^m^m^t^^ mm^vxtw 

jfiJBu Jk^s jfaJU »u ff^©tt«<0#^}&s^»f k*L5 0 «§0J?>=* 

Kii^feS^^^^^<D||^Sb^^^^^^i:bTffiv>srt^-e#5o 

ziy-sfis&fflfeVT-bXW *mWX>U, £frk©*-?fc*Hi:#S;b<ri* I 
*mWX-m^ZM5um-3i, 3?-^y«f©^7-f K^&SSTcl-S-ira* 



• 



WO 2004/027423 
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(dtt) &fem-rz>z.bfr-e%z> 0 

m&<Dmz&tfZ&m&W*(OM^ffl<DmMl*. U< HO . 1 mM^& 1 o 
mM, £«9$?£L< !iO. 1 mM^b 5 mM, $fefc^L<ttO. 5mMd^ 

#<5o tftflcfc LTtt, I gG*£tf"Cfe<, MZ-t£, F (a b') 

277^^f^ Fab' 77^^M) SrtlLTt iV\ 

^ n ^ b 37 ^ ^©3Mf ©^jfefc J; o • HUM'S ^£^£9. 
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rtl/t 5xn— <?MH&h (G.Kohler et al .,Nature,256 

495 (1975) VMG-tZZ. bK£ V ^4 7 V K— t^t5c 
ttl^OTfS^xo- TjWJiattcfc LTfi, «a|ilfv^T1iP3X6 3 A 

(HAT) «»fottlf5i^t^ 0 ttit^(a!)#f)Wc 
v^HKH^ttajefeR: J: 9 y — -^Srfrft FfS©37-^ 

M;U2, ^37-y^^Sr^ttaftl!i^§ttKM^»#:^S 




WO 2004/027423 PCT/JP2003/0 11900 

(1) ^fm&3g7G#j-^#ka-f-5xm ; 

(2) en ^aufc^t* 

(3) _hia@+@m^^> ^^i®^^i-5* ! L=9-y>'^tn:^^M^-fr6X 

TT/w*!)tt7*^77^^ (ALP) % j3-D-^77bi/^-^ 
-MUP) , iHMteMt^s, 3' , 5, 5' K^^w*^^©*^ 

(a) fc9m%&akmj&im 

1 . C L E I A (Chemical Luminescent Enzyme Immuno Assay) (^^^rffiV^T'fh 

2. CLIA (Chemical Luminescent Immuno Assay) (M^Sr^iV^T'ffc^^bfe^ 
3 . ECLI A (Electro Chemical Luminescent Immuno Assay) (WMtift^g.'ikfc 
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(B) yWA/Tyt'fitil 

1. rWAyTy'fe'f (Radio Immuno Assay; RIA) ^-nfe 

2. by S/^fe (Immuno Radio Metric Assay; IRMA) 

(o mmf&mmfe^n 

1. xyf^A^'A/Ti/t'f (Enzyme Immuno Assay; EIA) 

2 . E L I S A$fe (Enzyme Linked Immuno Sorbent Assay) 

(d) ^mm^mmMmm 

1. jgyt^sfsf J*S 7* sz-fe-Y (Fluorescent Enzyme Immuno Assay; FEIA) 

2. ^^ISfRlW J* J T S/irW (Fluorescent Polarization Immuno Assay; FPIA) 

3. Ht^^^'J^S (TR-F) 
(E) ^^T^^lIMiSil 

(f) ^^ay h y y^^ggas^s* 

(g) ^fAy-feyf- 

2. ^-^X-f^/V^^-fe^— 

fy M y f a«flB^t*>f 7 y t^f (TR-F I A) t?fe§ 0 

KT©± 5 : (1) «t3te**35 s **»-*<- *±a**«M*c^ 

cx^a tf^fcf/^!)A©ift:(3:|[I^^P#^t^^ ; (2) 

HXUTja^^tt, 500 nm £*±*>-5raftS:*&TS '> (3) S^SSfttf-^^e 
35S*5jlOd^20mn-e*>5, ^tl-^+^feSo - £ 5 t£$kyt®&*mm"r 
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sriiau, *±s«3fe«ifr uuffits^r^is^ r 

v ? ? ? t? ^ Y$k% & ft < ir w t & t? # % A J&& J&tll 3t AS "Bfffi T? 5 o 
o t PS £ $ ft 5 1> (D -e f 3 & V \ 

(A) W^fe 

(i) mmmm 

tcfrfc, 2«3g©ifi35^£>-^?* (KK/Ta^oil^BALB/ c) £B#^V 
MSrilCTs ^(tfo#tb^)-<Wy (CE-2 ;34 2. 2 k c a 1/1 0 

mXffiH U 24 + 1 "CKlfifj Ufcio 2 0 iMfr*T*fMB <t 

*K KK/T a ^^i^t^T^S r i bfc, ©^Jttf}^>gT« 

MFAIirrai (IPGTDSr^fflU-CWflBU*:, IPGTT tt. — ftffttfcUfc^^^fc^/l' 
3-7(20%»2 g/k g )SrJ|»ttrtftA-r*-ifcJ:t>ffofc. IftHRjK^ 

jfiL$S«)*5J;t51 2 0^ Glutest E dCf&KS—fb^ ^iP ( B #)> Srttffi LTiD 
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(2) tfzft&xmm 

W*ctfV ^n — -r;V%i-?f7?s I Vl3 7^ ^V^t#:«.NOVOTEC (St Martin La 
Garenne, 77^)A 1 b*Alfc. "^!7* I VS^ ^^HEDS-*-* tf^ 
^-Wb^^^P TVl^fc h I VS37-^^« Abeam %h (>Jr^iJ y 

^ J&>b#fco Engelbreth-Holm-Swarm ^^t^ !7^ffi*ft 5fe<^> I Vl37 

— (Sigma-Aldrich*±, St.Louis, MO, }fcH) *W&&M£ Uttffl Ufco 

(3) BHHCTICJ:^^ M^bTl^^©** 

^^V/fT^it Chemicon International (Temecula N CA N 3fcl!) ^ 
£>#fco * hl/7' YT lf^-BSA^'g-#:(SA-BSA)}«#(^®«9PMb7 % c (J. Yuan, 
G. Wang, Anal. Biochem. , 1997, 254, 283-287) 0 SA-BSA *cV— 
Mb-a^BHHCTT?^&<D»t9^!i5U7t (J. Yuan, G. Wang, fib,. Anal. Biochem., 
1997, 254, 283-287) o 1- 0 X 10" 7 M EuCl 3 , 0. 2% BSA, 0. 1% NaN 3 Rtf 0. 9% 

NaCl Sr&t? 0. 05 M Tris-HCl WmWt (pH 7. 8) (#$i^«$0 *nMiTZ> Z.hK 

(4) NF^^^^/T^-fe-r (TR-FIA) Zm^f^V^fcl VS=" 
7 — >7* 

I^^10 2mMmbW h— (Invitrogen #u CA. *B) b&\Z 
3 7°C-C3 O^feM V^a.^— b UfCo I VM=^~ ^?^(2000ng/ml) 

^»2mM©DTT 1 4 ^a.'*— h Ufc 0 f^^^^fflfc"^^^ 5 
0 ju 1 (DrnXte^^^ <>t^7^ I VS=9^^(1.: 2 0 0* 
»C#5 0 l/ / 17^/V)^^*^b^m^PJ^^'l'^^^^^-^ 0 ^'- b 

(Nalge Nunc International, N.Y. , *H) ©^a^fcSSJn U'fe, St;-?— 
^df-a.'*— 5/ a > Ufc^ *? ^/V% 0. 05%<7) Tween 20 Sr^tf h V *-HCl ^©^^ 
3|Ugfc#-U 5 0 m 1 © If tf Wk^ I Via 7 (1 : 3 0 0 Kl^fO 

arSsJOLfc. 5°CT?-^-r y^^v'ayifct, 50 M 1«BHHCT-E 
u 3+ SSA-BSA^ (SA-BSA-BHHCT-Eu 3+ ) 
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U 3 7 0 CXlWm4^^^^<— hVfro Mm^, V^fr* 0.05%Tween20 £^ 

t?by^-Hci ^«^( P H9. i)-c3tii?5fc#u, 7 > v-h*mte%kftmm\z.@i^iii 0 

^W^^^^i'J^^s Arvo SX Tfr^-J^As'* V 1/ * — (PerkinElmer Life 
Sciences, Boston, MA, ^S) £JlV^ 3 4 0 n rnXBU, 0 . 2ms <D*r 4 \s 
4*-{J±. RTfO. 4ms (DVj^ Y*7$4 J*Xft^tc 0 ^3&^te6 1 5 nm 

n&&jmm$Li&mfem(E lisa) iv m 3^ k Exoceii 7 

^77^7^7, PA, Xm)&m^XWi I VM^^-^V^iJ^UfCo Ty-Mte 
^5/ bOif^fcltfco-CfTVV 2 4 0 m 1 ©S^^llfc. 

(6) ^l/Tf^T^ 

fctp? UTf-^ ^f*;^^ <7) rfil^^ y h (Creatinine Companion, Exocell 
*fc, 7^7f/V7^7, PA. ^H)^fflUXS!l>tUfCo 

(7) I V®=t^— mRNA ©7 — if y hftffi 

/—Ifyzfvy b^^ffii-^-^n-^fm^^M^MMUfcCE. P. Peten, 
Am. J. Physiol., 1992, 263, 951-957) 0 2 0»O KK/Ta *5«£tF BALB/c 
-=?!7X(D^:WJ!)i^fe<7)^RNA(D¥-gi^ x Trizol (Invitrogen ft, Carlsbad, CA, 
^S) SrffiV^trofCo RNA(1 0 izg)£rl. 5%T^fn— ^_hT?***»U "7" 
^n^M^^bTCo ltt4^7 s WN-f7 i !l^f'-^3^%tTV\ &V^. 
-x'^^ I Vl37-^o l^S:TJ«S.^GAPDHtcMi- ; 5 32 P^iife cDNA ~7 

BAStation 2500(m±^*^^/VA^±x MM, 9 OmmwYM^^MZ X o 

(s) mm-$rffi 

7*—?tzyLj%±si) bVxm^L^fco 2m<DMt£Z>-? V *?kffiffi<o%m-&i^M%L 
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tt. Mann-Whitney U*£lC J: otWlfc. EL I SAXVTR-F I AWOH 
Spearman ©ftJttJBwrffofc. 0. 0 5**©P*****fc 

(b.) 

(I) t^ELI SA^^TR-F I AV^f^lWOfcffllRJ^J** 
MEL I SAOTR-FIAia^^IVin7-^«ftl 

fflP£#te.I!E#S^#*fe&/BV^ ^ 27pg/ml -CfcS (J. Yuan, G. Wang, 
Anal. Biochem. , 1997, 254, 283-287) Q |*JB#«j£ L-fc*«\ W«»«»tt4. 
2%-Cfeofc (8«©**S«*T?0."4-7. 4%), TR-FIA^W 
(2 7p g/ml) tt, MEL I SA©W#i^l/10 0/h^>o 

(2. 5, 1 0. 4 0, 1 6 0, ^3'2 0ng/ml) 
fc 0 * bJ^**«*Pl^** I Vl37^V©0W^ #«fln?9 5% 

(2) ^r^bfc^!7^^^^1-^^*T 
2 0«©iMKK/Ta*3a:t5ililrIUTV^V^ALB/c^^^ 

©fcHH***'**: (H 2). Cn = 3 ) ©RWftWittW^tfc. 

(fieS^^t)o BALB/c^^i'OKK/Tav? 

;M£*5^T<3;*>iUrefcofe: 0 kk/t a ^^^iR^ottWotev^lHlJR***. i 

TTt*yitfc. 
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(3) DTTtW±5^^ I vSa^-^^WfcftOlI^^ 
**»Wbfc(H3A). DTT*£«r«<fb&*fc(:U 2 $3 J: 5 mM) „ 

T a^^^-C^^tt^l (B3B*TN!HM*C* , t"). 

(4) KK/Ta*5it;BALB/c"7^^©iiii3W*l 

TMt^l-IE^^MUfc (p<0. Ol)o 

g 1 : ggggg^f . 

BALB/c KK/Ta 

^M^lfiL« (mg/dl) 76.4±9.5 110. 2±25. 3* 

JfiErt^/V3— ^k^fll 2 OfrK&ttZlhW 85.6±13.3 434.4±49.8* 

-fit: (mg/dl) 

flg^ ( g ) 31.0±0.8 42.6±2.4* 

' KK/Ta icasttSte r* BALB/c r^fc&tf 0 ^S^i@V^ (p<0.05) o 

(5) TR-F I A*J:tWi»O^A/7y^ 2ffi©v->^^ 
TR-FlA©ffflttmt5t©i^ -^7*1 VS!^-^*:. rfffl£<Z> 
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ivm^^-f^omm*^ tr-f ia^^mwel i sa©mk*i^ 

bfc #*©*ft«fefc*V^ BALB/c^tDKK/Ta^^O* 
aSMEH:i**»ofc (p<0. 0 Do TR-FIAWISW tt* 

l&EL I SAWlM^I^fc. TR-FIAm KK/T 

atBALB/c-7->^0Mi^ M^ELI S A<E>*Jr^£ .9 
ofc 0 !E<DtemWm&^ftb<DfrffimX~&ibthfr 0. 6 0 7, pfi 

= 0. 0 3 4) 0 
(6) /-fy^P y 

0 6 31 9 % IVl3 7-^^mRNA»v BALB/c-^*£ 

B li©mRNAOWBALB/cV^i9KK/Tav^m^l 

1. lfeT3i^Z.h&7F£ti1to 
(c) #£t 

S6«)f it» I Vl37-^ V©l^jtit5- ^*^tltV>5 (M. S. 
Razzaque, -fib, J. Pathol., 1994, 174, 131-138 1 &t*T. A. Jacot, ^Lab. Invest., 
1996, 75, 781-799). £ *b&©«H&fcai*.T** I Vffla ^fiSl-oV^ 

IKI: UX^^nt^A^V- hM(BHHCT-Eu 3+ )^ffit5TR 
-F IA^rfUfflU-C, a^*OfW«t»©*I Vl37-^«t#5iW s 
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?%^-i~Z> (H. Makino, Res. Commmun. Mol. Pathol. Pharmacol., 1995, 88, 
215-223) 0 JifBOMtK ^(D^ft^tes t lt#f©^^^7 J Kfe 

ft5fc:fc*ij;fc>e>i\ W«ftO««»-eoat3fe38lfttt I Vl3 9-^^©il^ 

#*LbftTV^ (G. S. Page, ftfe> J. Virol., 1988, 62, 1781-1794). 2mMO . 
D T T t 2 mM<£> tt Engelbreth-Holm-Swarm "V # ^MM^ £> 

IV®37-^y|:^tifflUfcwi^§^TV^5 (H. K. Kleinman, 
Biochemistry, 1982, 21, 6188-6193)„ 3*3&9rT?«U DTT^*®^/V7-f 

I SAit BALB/c-7^iHKK/Ta77^Wl Vl^y^ 

TR-F IA©Mi|H»l^EL I SA©#^J;I9}5{^1 0 0{g5£<H^ 
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•b<DT~h& 0 DTTiaSttlt SK^IftEL I SA©»^i9 TR-F I A© 
*^"Hl*5rj§KK/T a t B ALB/cv^O$ feftS^jS^ttflD^-^ LT 

I Vl37^©mRNAiiBALB/c?^70f^J;!) ^KK/Ta^i? 

TR-F I A^O^Sr^-TS t.6D-efoS 0 TR-F I AT?te5 ju 1 TcfrO 
mnW>&mX~h<>ti-Z>m&&)E'L I SAttt2 4 0 /* l ^^fcofco TR 
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1 . fit a 9— y^£t#«r^5&f£#*rK: = 9— ^ ^©iffil^SfcfcSSV^ 
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